INTRODUCTION AND OBJECTIVES: Prostate cancer remains the second leading cause of cancer-related deaths in American men. Often an indolent disease, patients remain asymptomatic for years. Easily treatable tumors and other, often fatal, highly aggressive forms are difficult to distinguish. Current prognosis and treatment stratification do not accurately predict clinical outcome. Hence there is an urgent need for improved markers to determine prognosis and appropriate treatments. We identified two key signaling pathways (PI3K-Akt and NF-kB) whose constitutive activation correlates with prostate cancer progression. Using an integrated approach of quantitative experimentation and mathematical modeling, we seek to develop a multi-level, hierarchical, quantitative systems biology model -where the lower level captures the dynamic molecular processes of the signaling pathways and the higher level models the cancer phenotype.
INTRODUCTION AND OBJECTIVES: Prostate cancer remains the second leading cause of cancer-related deaths in American men. Often an indolent disease, patients remain asymptomatic for years. Easily treatable tumors and other, often fatal, highly aggressive forms are difficult to distinguish. Current prognosis and treatment stratification do not accurately predict clinical outcome. Hence there is an urgent need for improved markers to determine prognosis and appropriate treatments. We identified two key signaling pathways (PI3K-Akt and NF-kB) whose constitutive activation correlates with prostate cancer progression. Using an integrated approach of quantitative experimentation and mathematical modeling, we seek to develop a multi-level, hierarchical, quantitative systems biology model -where the lower level captures the dynamic molecular processes of the signaling pathways and the higher level models the cancer phenotype.
METHODS: p-Akt (Ser473) and NF-kB/p65 protein expression was analyzed in benign and cancer specimens of various Gleason grades and their co-localization by immunohistochemistry. We also utilized androgen-responsive LNCaP cells (possessing increased Akt activity due to mutation in PTEN gene) and androgen-refractory PC-3 cells with constitutive activation of Akt and NF-kB and their treatment with specific inhibitors. Western blotting was performed to determine the expression of native/active forms of Akt and NF-kB and their effector proteins. Subsequent work include connecting the model of cell signaling to the physiologically 00 higher 00 levels using mechanistic details or statistical models.
RESULTS: Compared to benign tissue, cancer specimens exhibited constitutive activation of p-Akt (Ser473) and NF-kB/p65 which was more pronounced in high-grade cancer (Gleason grade 7-10). Immunohistochemical analyses further demonstrated co-localization of these proteins in a subset of aggressive cancer tissues. Individual treatment of cell lines with Akt Inhibitor VIII (0.075-1.8mM) and NF-kB inhibitor Parthenolide (0.32-60mM) for 24-72 h demonstrated partial suppressive effect in cancer cell growth; whereas concurrent blocking of Akt and NF-kB/p65 at 1:10mM ratio resulted in potentiated toxicity and inhibition of downstream effector proteins in both cell lines. The categorical behaviors were explored by extensive simulations conducted to explore possible parameterizations of the model and to define the range of potential responses. A differential equation based (mass action and Michaelis-Menten) mathematical model was constructed and structurally calibrated/ validated using experimental data. The resulting behaviors were identified and categorized according to the severity of pathway activity. Model parameterization (numerical values of reaction rates and basal protein levels) was accomplished by adopting portions of the models estimating the remaining unknowns from available experimental data.
CONCLUSIONS: Our results suggest that Akt activation provides long-term cell survival by activating pathways that influence NFkB-dependent gene transcription, and hence plays a role in prostate cancer aggression.
Source of Funding: Department of Defense grant W81XWH-15-1-0558, USPHS R21CA193080, R03CA186179 and VA Merit Review 1I01BX002494 to SG.
PD33-03 PHARMACOLOGIC TARGETING OF TGF-b MEDIATED EMT IN PROSTATE CANCER
Zheng Cao*, Lexington, KY; Shahriar Koochekpour, Buffalo, NY; Stephen Strup, Natasha Kyprianou, Lexington, KY INTRODUCTION AND OBJECTIVES: Dysregulation of transforming growth factor-b (TGF-b) and insulin-like growth factor (IGF) axis has been linked to reactive stroma dynamics in tumor microenvironment during prostate cancer progression. IGFBP3 induction is initiated by stroma remodeling and could represent a potential therapeutic target for prostate cancer treatment. A lead quinazoline-based Doxazosinâ derivative, DZ-50, generated in our laboratory, inhibits prostate tumor growth and vascularity via inducing anoikis and disrupting focal adhesions. Molecular profiling revealed that process of epithelial-mesenchymal-transition (EMT) is also targeted by DZ-50. In this study, we investigated the effect of DZ-50 on EMT landscape, EMT to mesenchymal-epithelial-transition (MET) conversion, and migratory ability of prostate cancer cells within prostate tumor microenvironment.
METHODS: Human prostate cancer cells LNCaP, LNCaP overexpressing TGF-b type II receptor (TbRII), and cancer associated fibroblasts (CAFs) derived from human prostate cancer specimens, were used. Antitumor effect of DZ-50 against prostate cancer epithelial cells and CAFs was evaluated using cell viability assays. Effect of the drug on EMT key regulators (including IGFBP3) was determined using RT-PCR and Western blot analysis. Drug-induced phenotypic conversions of EMT were evaluated by confocal microscopy. Impact of TGF-b from the stroma microenvironment or exogenous addition of the cytokine, on migration of prostate tumor cells, was assessed using Matrigel assays.
RESULTS: DZ-50 induced cell death in prostate cancer epithelial cells and CAFs, in a concentration-dependent manner. DZ-50 downregulated IGFBP3 mRNA and protein expression and contributed to MET in LNCaP cells. DZ-50 decreased nuclear IGFBP3 expression with no effect on total protein and promoted MET in LNCaPTbRII cells. In addition, TGF-b reversed DZ-50-induced MET by upregulating IGFBP3 expression in LNCaPTbRII cells. Co-cultures of LNCaPTbRII with CAFs promoted prostate cancer cell migration via TGF-b, an effect that was inhibited by DZ-50.
CONCLUSIONS: Our results demonstrate that DZ-50 inhibits prostate cancer cell migration and invasion. DZ-50 caused reversal of EMT to MET by regulating IGFBP3 and potentially targeting the prostate stroma in tumor microenvironment. This evidence integrates new signaling mechanisms underlying the antitumor effect of DZ-50 and calls for pre-clinical studies to establish the therapeutic value of this compound in advanced metastatic prostate cancer. 
PD33-04 TARGETED NEXT-GENERATION SEQUENCING ANALYSIS OF PRIMARY PROSTATE CANCER IDENTIFIES POTENTIAL THERAPEUTIC TARGETS
Matthew Jefferies*, Adam Cox, Alan Clarke, Howard Kynaston, Cardiff, United Kingdom INTRODUCTION AND OBJECTIVES: Personalised medicine strategies are increasingly reliant on DNA sequencing to stratify patients. Here we demonstrate the feasibility of using a cancer hot spot panel using targeted next-generation sequencing (NGS). In particular we concentrated on recurrent somatic mutations in cell signalling pathways or processes that can be clinically actionable or targeted by emerging therapies.
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